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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Hsieh (US 5416815) in view of Mazor et al. (US 2002/0001 365A1 )-. 

Regarding claim 1 , Hsieh teaches a photon counting (PC) radiographic system 

comprising: 

a radiographic energy detector (16) configured to detect radiographic energy 
passing through an object to be imaged (column 2 line 42) and having a given flux rate 
and output electrical signals indicative of the detected radiographic energy (column 3 

line 45) and 

a PC channel connected to receive the electrical signals and sample the 

electrical signals in a sampling window and provide a photon count output (column 3 
line 45-52); and 

However Hsieh fails to teach a control operationally connected to the PC channel 
and configured to automatically adjust the sampling window at least as a function of the 
given flux rate. 

Mazor teaches a photon counting radiographic system having a control 
operationally connected to a PC channel and configured to automatically adjust the 
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sampling window (sensitivity) at least as a function of the given flux rate (paragraph 

[0053]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adapt the radiographic system of Hsieh with the sampling controller as 
taught by Mazor, since the controller of Mazor would avoid high x-ray saturation so that 
overall detection noise would be reduced (paragraph [0050]). 

Regarding claim 2, Mazor teaches the control is further configured to decrease 
the sampling window with an increase in the given flux rate (paragraph [0053]). 

Regarding claim 3, Mazor teaches the control is further configured to increase 
the sampling window with a decrease in the given flux rate (paragraph [0053]). 

Regarding claim 4, Mazor teaches a feedback loop between the photon count 
output and the control, and wherein the control is further configured to determine the 
given flux rate based on photon count data received across the feedback loop (since the 
sensitivity of the channels is automatically controlled, it is considered that the controller 
has the feedback loop). 

Regarding claim 5, Mazor teaches the control is further configured to adjust an 
energy level threshold based on an adjustment of the sampling window to accept 
photons with acceptable energy levels (paragraph [0054]). 

Regarding claim 6, Hsieh teaches the radiographic energy detector is configured 
to detect radiation energy with a wavelength less than 10 nanometers (x-rays). 

Regarding claim 7, Hsieh teaches the radiation energy detector is 
configured to detect x-ray energy (x-rays). 
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Regarding claim 8, Hsieh teaches a CT system comprising : 

a rotatable gantry (12) having a bore (figure 1) centrally disposed therein; 

a table (36) movable fore and aft through the bore and configured to position a 
subject (15) to be imaged for CT data acquisition; 

a radiographic energy projection source (13) positioned within the rotatable 
gantry (12) and configured to project radiographic energy (x-ray) toward the subject 
(15); and 

a detector assembly (16) disposed within the rotatable gantry (12) and configured 
to detect radiographic energy projected by the projection source (13) and impinged by 
the subject (15), the detector assembly (16) including: 

a detector element (18) configured to output electrical signals indicative of 
detected radiographic energy attenuated by the subject (15); 

a PC channel (24) operationally connected to the detector element and 
configured to count a number of photons of the detected radiographic energy. 

however Hsieh fails to teach a shaping time controller operationally connected to 
the PC channel and configured to control a variable shaping time in near real-time 
based on the photon output count data. 

Mazor teaches an x-ray detector controller having a shaping time controller 
operationally connected to a PC channel and configured to control a variable shaping 
time in near real-time based on the photon output count data (paragraph [0053]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adapt the radiographic system of Hsieh with the shaping controller as 
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taught by Mazor, since the controller of Mazor would avoid high x-ray saturation so that 
overall detection noise would be reduced (paragraph [0050]). 

Regarding claim 9, Hsieh teaches the radiographic energy includes x-ray energy, 
and wherein the table (36) is designed to position a medical patient (15) within the bore 
(figure 1 ). 

Regarding claim 10, Mazor teaches the shaping time controller is further 
configured to shorten the variable shaping time as the number of photons counted 
increases (paragraph [0053]). 

Regarding claim 1 1 , Mazor teaches the shaping time controller is further 
configured to lengthen the variable shaping time as the number of photons counted 
decreases (paragraph [0053]). 

Regarding claim 12, Hsieh teaches the number of photons counted is a function 
of flux of the radiographic energy received by the radiographic energy received by the 
detector element (column 3 line 45). 

Regarding claim 1 3, Mazor teaches the shaping time controller is further 
configured to control the variable shaping time to prevent saturation of the PC channel 
(paragraph [0053]). 

Regarding claim 14, Mazor teaches the variable shaping time defines a balance 
between charge integration time and channel recovery time (paragraph [0053]). 

Regarding claim 15, Mazor teaches a low-noise, high-speed charge amplifier 

(36); 
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a signal shaper (73) operationally connected to the low-noise, high-speed charge 
amplifier designed to extract individual photon events; 

an energy level discriminator (74) operationally connected to the signal shaper 
and designed to identify a photon energy for each photon event; and 

a photon counting element (76) operationally connected to the energy level 
discriminator and designed to count the number of photons for a number of 
photon identified energies. 

Regarding claim 16, Mazor teaches an energy level controller operationally 
connected to the shaping time controller and designed to accept photon events for 
counting having acceptable energy levels (figure 3). 

Regarding claim 17, Mazor teaches the energy level controller is further designed 
to assure linear energy response independent of the variable shaping time and/or the 
number of photons counted (paragraph [0053]). 

Regarding claim 18, Hsieh teaches a method comprising the steps of: 

monitoring flux of radiation energy that has passed through an object to be 
imaged (column 3 line 45), the radiation energy having a number of photons received by 
a photon counting, radiation energy detector, the detector designed to sample a photon 
charge cloud within a given sampling window and count the number of photons (column 
3 line 45-47). 

However Hsieh fails to teach a method of comparing a current flux on the 
radiation energy detector to a base flux level corresponding to the given sampling 
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window; and adjusting the given sampling window to correspond to the current flux 
based on the comparison. 

Mazor teaches a method of preventing radiation energy detector saturation by 
comparing a current flux on the radiation energy detector to a base flux level 
corresponding to the given sampling window (paragraph [0035]); and adjusting the 
given sampling window (sensitivity) to correspond to the current flux based on the 
comparison (paragraph [0035]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adapt the method of Hsieh with controlling method as taught by Mazor, 
since the controlling method of Mazor would avoid high x-ray saturation so that overall 
detection noise would be reduced (paragraph [0050]). 

Regarding claim 19, Mazor teaches the step of adjusting includes the step of 
lengthening the given sampling window if a level of the current flux is less than the base 
flux (paragraph [0035]). 

Regarding claim 20, Mazor teaches the step of adjusting includes the step of 
shortening the given sampling window if a level of the current flux is more than the base 
flux (paragraph [0035]). 

Regarding claim 21, Hsieh teaches the step of monitoring includes the step of 
receiving an indication of the number of photons counted by the radiation detector 
(column 3 line 45). 
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Regarding claim 22, Mazor teaches the step of automatically adjusting an energy 
level threshold in response to an adjustment of the given sampling window (paragraph 
[0035]). 

Regarding claim 23, Hsieh teaches the step of data processing and 
reconstructing an image of a subject and wherein the image includes tissue 
differentiation (column 3 line 37-39). 

Response to Arguments 

Applicant's arguments with respect to claims 1-7 and 18-23 have been 
considered but are moot in view of the new ground(s) of rejection. 

In response to applicant's argument that one having ordinary skill in the art would 
not be motivated to replace the detector assembly of Hsieh with one of the type used for 
XRR, the test for obviousness is not whether the features of a secondary reference may 
be bodily incorporated into the structure of the primary reference; nor is it that the 
claimed invention must be expressly suggested in any one or all of the references. 
Rather, the test is what the combined teachings of the references would have 
suggested to those of ordinary skill in the art. In this case, Hsieh teaches a CT system 
having a photon counting detector and Mazor also teaches an x-ray system having a 
photon counting detector. It is known in the art that these photon counting detectors 
have saturation problem! Accordingly, one having ordinary skill in the photon counting 
detector art would be motivated to adapt the photo count detector of Hsieh with the 
photon counting sampling control of Mazor in order to avoid the saturation problem so 
that overall detection noise would be reduced (paragraph [0050]). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoon Song whose telephone number is (571 ) 272-2494. 
The examiner can normally be reached on 9:30 AM - 7 PM, Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on (571) 272 - 2490. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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